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MNOSACHUTEJIBHAS 3AITUCKA

I'eomeTpust Kak OJUH U3 OCHOBHBIX Pa3/EiOB LIKOJBHON MAaTEMaTUKU, UMEIOLIUN CBOEH
[EeNbI0 O0ECTIeYnTh HM3Y4YEHHE CBOMCTB W pa3MepoB (UTYp, WX OTHOIICHHH M B3aWMHOE
pacroJio’)KeHUe, OMMPAETCs Ha JIOTUYECKYI0, J0Ka3aTelIbHYI0 JHMHMIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOIO 00ILIEro 00pa30BaHUs 3aKIOYAETCA B TOM, YTO 00yJaromuics
YUUTCS TPOBOAMTH JOKa3aTEJIbHbIE PpACCYKJEHHUS, CTPOUTHh JIOTUYECKHE YMO3aKIIOUEHUs,
JI0Ka3bIBaTh HMCTUHHBIE YTBEPKIEHHS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIHTH
paccyXAeHHs «OT MPOTHUBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbHIE
YTBEPKIACHHUS.

Bropoii nenbio u3ydeHusi reoMeTpun SBJISIETCS] UCIOJIb30BAHNUE €€ KaK MHCTPYMEHTa MpHU
pEelIEHNH KaK MAaTeMaTH4eCKHX, TaK M NPaKTHUYECKUX 3a/lady, BCTPEYAIOUIMXCS B peaJbHOU
Ku3HU. OOydaromuiics JO0KEH HaydyuThCsl ONpPEIENUTh TeOMETPUYECKylo (Gurypy, omnucarb
CIIOBAMHU JaHHBIA YepTEX WM PUCYHOK, HAWTU IUIONIA/lb 3€MEJBHOTO YYacTKa, paccuuTaTh
HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO KaOens wuiu TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsl, BBIUMCIUTEIbHAS JIMHUS B MU3yYCHUH T'€OMETPHUHU.
IIpn pemeHuu 3a7ad  OPAKTHYECKOTO  XapakTepa OOydaromMiics y4UTCS  CTPOUTH
MaTeMaTHYeCKUE MOJIEIN pPEaJbHBbIX KU3HEHHBIX CHUTYyalUd, TMPOBOJUTH BBIYHCICHUS U
OIICHUBAThH aJIeKBaTHOCTD MOJIyYEHHOTO PE3y/bTaTa.

Kpaitne BakHO MOMUEPKMBATH CBSI3U T€OMETPUM C JAPYTUMHU YUEOHBIMU TMpPEAMETAMH,
MOTHBUPOBaTh  HCIIOJB30BAaTh  OMNPEACICHHUS  T'eOMETpUYEecCKUX (Uryp W  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJTYYCHHbBIX YMEHHI B GU3MKE U TEXHUKE. DTU CBS3U Haunboliee
SPKO BUJIHBI B TeMax «BekTtops», « TpUroHomMeTpuieckre COOTHOUICHUS», «MeToa KOOpAHuHAT»
u «Teopema [Tudaropay.

YueOusblii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIHME OCHOBHBIE Pa3felibl COJEPIKaHUSA:
«['eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «M3MepeHue TreOMETPHUECKUX BEITHYUHY,
«/lexapToBBl ~ KOOpAMHATHI Ha  IUIOCKOCTH», «BekTopbl», «JIBUKEHHS  IIIOCKOCTH,
«IIpeobpazoBanus MOA00OUM.

Ha u3yyenne yuebnoro kypca «I'eomerpusi» otBoautcsi 204 yaca: B 7 kjacce — 68 yacoB
(2 gaca B Henenmo), B 8 kinacce — 68 yacoB (2 vaca B Henen), B 9 kimacce — 68 yacos (2 yaca B

HEJIEINIO).


http://www.edsoo.ru/
http://www.edsoo.ru/

COJEP/KAHUE OBYYEHUA
7 KUIIACC

Havansuplie nonstus reomerpuu. Touka, mpsmMas, OTpe3OK, Jyd. Yroia. Buiel yrios.
Beprukanbaele W CcMexHBIE yribl.  buccektpuca yrna. JlomMaHas, MHOIOYIOJIBHHK.
[TapamienpHOCTE ¥ NEPIEHANUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0ceBOi cummeTpun. [IpuMepsl cuMMeTpun
B OKPYKAIOILIEM MUpE.

OcCHOBHBIE TIOCTPOEHHS C IOMOUIBI0 IUPKYIsl W JuHedku. TpeyronbHuk. BeicoTa,
MeraHa, OMCCeKTpHCca, UX CBONCTBA.

PaBHOOe1peHHBIN 1 PABHOCTOPOHHUM TpeyroiabHUKN. HepaBeHCTBO TpeyroabHUKa.

CpoiicTBa W TNpU3HAKM paBHOOEOPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiCTBa M NPU3HAKK NapAUIENbHBIX NpAMBIX. CyMMa yIiIOB TpeyroJibHMKa. BHeninue
YIJIBI TPEYrOJIbHUKA.

[IpssMOyronpHeIil TpeyroJbHUK. CBONWCTBO MEAMAHBI NPSIMOYTOJBHOTO TPEYTrOJbHHUKA,
MpoBEAEHHOW K rumoTeHy3e. [Ipu3Hakm paBeHCTBAa NPSAMOYTOJBHBIX TPEYrOJIBHUKOB.
[IpsiMmOyroabHBIN TPEYroabHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpHUM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIUHE JIOMAHOU,
Teopema 0 00JIbIIEM yriie U O0JIbLIEH CTOPOHE TpeyroyibHUKA. [lepneHuKynap 1 HakJIOHHas.

I'eomerpuueckoe mecto TodeKk. buccekTpuca yria M CEepeIUHHBIA MEPHEHIUKYISP K
OTpe3Ky KaK T€OMETPUYECKNE MECTa TOYEK.

OxkpyXHOCTb W KpyI, XOpJa W JUaMeTp, HUX CBOWCTBA. B3ammHOE pacnosiokeHue
OKpyxHOCTH M npsiMoii. KacarenpHast M cekymias K OKpyXHOCTH. OKpYyXHOCTb, BIINCAHHas B

YIoJ. Brnmcannas u onmcanHas OKPYXXHOCTHU TPEYT'OJIbHHUKA.

8 KUIACC

Yereipéxyronpuuku. [lapamienorpamm, ero mnpu3Hakd M cBoiicTBa. YacTHbie cliiydau
napauiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpar), MX MPHU3HAKH M CBOMCTBA. Tpamerus,
paBHOOOKas Tpamenusl, e€ cBoiicTBa U pu3Haku. [IpsmoyronpHas Tpanerus.

Meton ynBoenus menuanbl. LleHTpanbHas cummerpus. Teopema Daneca u Teopema o
MPOTMOPIIMOHANIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYroJibHUKA U Tparenuu. L{eHTp Macc TpeyroibHHKA.

[Togo6ue TpeyronbHUKOB, Ko3dunment noaodus. [IpuzHaku mogo0us TPEYroJbHUKOB.

HpI/IMCHCHI/IC HO,Z[O6I/IH IIpU pCHICHUHN MPAKTUYCCKUX 3a1a4.
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CaoiicTBa miomianeil reomerpudeckux ¢Guryp. @opmyinsl Uil TUIOMAAA TPEYrOJIbHUKA,
napajuieniorpamma, pom6a u tpanenuu. OTHOIIEHUE IIOMACH MO00HBIX QUTYD.

Brruncnenue miomianei TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemIeHHH NPAKTHYECKHX
3azad.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIja MpPSMOYroJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKECTBO. Tpuronomerpudeckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble M HEHTpaJIbHBIE YIUIBI, YrOJI MEXIY KACATEIbHOW M XOPAOH. YTIIBI MEXIy
XOpJAaMH M CeKyluMHU. BrnucanHble U onucaHHblE YETHIPEXYTOJIbHUKU.  B3aumHoe
pacrnoyio’)keHue JByX OKpyxkHocte. Kacanue okpyxknocrteir. OOmue KkacaTelbHbIE K JBYM

OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, TanreHc yriaoB ot O go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXAeCTBO. DOPMYIIBI IPUBEACHMUS.

Pemenune TpeyrosbHukoB. TeopemMa KOCHMHYCOB U Teopema CHHYcOB. Pemienue
IIPAKTUYECKUX 33]a4 C CIIOJIb30BaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaobus. [Togodrue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BeAEHNN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BEAECHUHN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJ[pare KacaTelbHOM.

Bekrop, amuHa (MOIynb) BEKTOpa, COHAIIPABIEHHBIE BEKTOPbI, MPOTHUBOIOJIOKHO
HalpaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallM Haj
BeKTOpaMu. PaznoxeHue BEKTOpa MO JIByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHO€ ITPOU3BECHNE BEKTOPOB, IPUMEHEHUE Ul HAX0XKICHUS JJIUH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTH. YpaBHEHUS MPsAMOH U OKPY)KHOCTH B
KOOpJAMHATAaX, epecedeHre OKPY>KHOCTEH 1 NMpsAMbIX. MeTo1 KOOpIMHAT U €r0 IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKH. J[IMHA OKpy)KHOCTHU. ['pagycHas u paauaHHas mepa yria,
BBIUMCIIEHUE JUIUH AYT OKpykHOcTel. [Inomane kpyra, cekTopa, cermMmeHra.

JIBM>KEHUS MJIOCKOCTU U BHYTPEHHUE CUMMETPUU QUTYp (3JIeMEHTapHbIE IPEACTaBICHU).

[TapamtensHbiit nepesoc. I1oBopor.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS TporpaMmbl yueOHOTO Kypca «['eomerpusi»
XapaKTEPU3YIOTCS:

1) naTpnoTuyeckoe BOCIIUTaAHHE:

MPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLICHHUEM K JOCTH)KEHUSAM POCCHMCKHX MAaTeMaTUKOB M POCCUUCKOMN
MaTEeMaTHYeCKOM MIKOJIbI, K UCIIOIH30BAHUIO ATUX JOCTHXKCHHUM B IPYTMX HAYKaX W MPUKIIATHBIX
chepax;

2) rpasKiaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHHUeE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJAaHWHA W peajln3aldd €ro Ipas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TPOIIEAYP TPaKJAaHCKOTO oOIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ATHYECKUX TMPOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HaHHEM BaXXHOCTU MOPATBHO-ITHYECKUX IPUHIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpynoBoe BOCIMTAHME:

YCTAHOBKOW HA aKTMBHOE y4YaCTHME€ B PEIICHHWM MPAKTHUYECKHX 3a/Ja4 MaTeMaTH4eCKON
HaIpPaBJIEHHOCTH, OCO3HAHNWEM BaKHOCTH MaTEMaTHUYECKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JJIs1 YCHEIHON MpodecCHOHaIbHON AEATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHIUMBUIYATbHOM TpaeKkTOpUU oOOpa3oBaHUS WU
KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M JCTETUYECKOMY BOCIHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHHH, pacCyKJIeHUI, YMEHUIO BUJIETh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 O3HAHHUSA:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS UEJIOBEKa, NPUPOALI M OOIIecCTBa, MOHUMaHUEM
MaTeMaTH4eCKOH HayKh Kak cgepbl 4YeIOBEYEeCKOW [esATENbHOCTH, 3TamoB €€ pa3BUTHS U
3HAUUMOCTHU JJI PA3BUTHS UBUIIM3AINH, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTH4YEeCKOMN
KyJIbTypOM Kak CpeACTBOM TIO3HAHUA MHpA, OBJAJACHHEM NPOCTEUIIMMU HaBBIKAMHU

HCCIIeI0BATEIbCKOM ACATCIIBHOCTH,
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6) ¢usuueckoe BocnuTraHue, (opmMuUpoOBaHHE  KYJLTYPHI  310POBb  H
IMOLMOHAIBHOT0 0J1arONoJyqusi:

TOTOBHOCTBIO TMPUMEHSATh MaTeMAaTHUECKHWE 3HAHUS B HMHTEPECaX CBOETO 3/I0POBBS,
BEJICHUS 3JI0POBOTO 00pasa JKM3HM (3I0pOBOC MHUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHHA H
OTIbIXa, peryispHas (u3uveckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH,
MIPU3HAHUEM CBOCTO IpaBa Ha OMTUOKY M TAKOTO KE TMpaBa JPYroro 4esioBeKa;

7) 3Ko0JI0rHYEeCKO€e BOCIIUTAHUE:

OpHEHTAIeH Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHWH JUIs PElICHUs 3amad B 001acTh
COXPAaHHOCTH OKpPYKAIOIICH Cpeipl, IIAHUPOBAHUS TIOCTYITKOB W OIEHKA HMX BO3MOXHBIX
MOCJICJICTBUH ISl OKPYXKAIOIIEH Cpefbl, OCO3HAHMEM TJI00ATHHOTO XapaKTepa YKOJOTHISCKUX
po0sieM U myTeil uX peuieHus;

8) apanTanusi K U3MEHAOIHUMCS YCJIOBHSM CONUATBHOW W MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHUSX HEOIPEICIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTHICCKYIO JEeSITeIbHOCTh, B TOM YHUCIIC YMEHUE YUUTHCS y JPYTUX
JIOJICH, TpUOOpeTaTh B COBMECTHOM JICATEIHPHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIMH W3
OTIBITA JIPYTHX;

HEO0OX0IMMOCThIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM YHcIie (OPMYIUPOBATH HJICH,
MOHATHS, TUIIOTE3b 00 OOBEKTaX W SBJICHHUSX, B TOM YHCJIC paHEe HEM3BECTHBIX, OCO3HABAThH
JNePHUIMTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYallMIO, BOCIPUHHMATh  CTPECCOBYIO
CUTYaIlMI0 KakK BBI30B, TPEOYIOIUH KOHTPMEpP, KOPPEKTHPOBATH INPUHHMACMbIC PCIICHUS |

NnercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKH U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTebHbIE YHUBEPCAJIbHBIE yYeOHbIe AeiicTBUS
Ba3oBble 1oruyeckue geiicTBUA:
® BBUBIATH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOILIEHUH MEXIy HOHATUSAMH, (POPMYIMPOBATH OIpPENCIICHUS MOHATUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIMU, OCHOBAHUS JJIs 0000IEHUS U
CPaBHEHMsI, KpUTEPUH IPOBOAMMOIO AHAIN3A;
® BOCIpPUHHMMATh, (POPMYIUPOBATH M IMpPeoOpa3OBbIBATh CYKICHUS: YTBEPAUTEIbHbIE U

OTPULATCIIbHBIC, CAINHUYHLIC, YaCTHBIC U O6H_II/Ie, YCIIOBHBIC;
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BBISIBJIATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIONEHHMSAX W YTBEPXKACHUAX, TMpeiaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOYEHUH, YMO3aK/IIOYEHUH 110 aHAJIOTUY;

pa3dupartp 10Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUN (TIPSMBIE U OT TIPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECJIOKHBIE JOKa3aTelbCTBA MaTEeMaTH4eCKUX (PaKToB,
BBICTPAaNBaTh apryMEHTAalMIO, NMPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATh
COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CcHoco0 pemieHus ydeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAIMINM ¢ yYETOM CaMOCTOSTENbHO BBIIEICHHBIX

KpUTEPUEB).

ba3oBble nccienoBarejbCKue AeiicTBHS:

HCIIOJIb30BaTh  BONPOCHI  KaK  HMCCIEAOBATEIbCKUH  WHCTPYMEHT  TO3HAHWUS,
(hopMyIMpOBaTh BOMPOCH], (PUKCHUPYIOITUE TPOTUBOPEUHE, MPOOIEMY, CaMOCTOSTEIIHHO
yYCTaHABJIMBAaTh MCKOMOE M JaHHOe, (DOpMHpOBATH THUIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3HUIIAI0, MHEHHE;

MPOBOJUTH IO CaMOCTOSTEIBHO COCTaBJICHHOMY IUTAaHY HECJOXHBIH SKCIICPHUMEHT,
HEOOJIBIIIOE  WCCIEAOBAHNE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH  MaTeMaTHYeCKOIo
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY CO0O0i;

CaMOCTOSITENIBHO  (popMy/IHpoBaTh  OOOOIIEHHMS W BBIBOJABI IO  pe3yibTaTaMm
MPOBEIEHHOTO HAOJIIOJICHUS, MCCIICAOBAHUS, OLICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEATOIOKCHUS

0 €I'0 pa3BUTHHU B HOBLIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIUH, TAHHBIX, HEOOXOJUMBIX JJIS
peleHus 3a/1auu;

BBIOMPATh, AaHATM3HPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHIO
pa3IUYHBIX BUAOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (hopMy mpencTaBieHUs] HHPOPMALMK U WIIIOCTPUPOBATh peliaeMble 3a/1aun

CXeMaMH, JuarpaMMamu, HHOU rpaguKoil 1 nX KOMOMHAIUAMU;
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OILICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIEM WU

chOpMYITUPOBAHHBIM CAMOCTOSTEIILHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBLHBIC yqeﬁnble aelcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATH CYXICHHUS B COOTBETCTBUHU C YCIOBHSIMH U IHEISIMU
oOmIeHMs, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pCHUS B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHSI TI0 XOJy PEIICHUS 3a7add, KOMMEHTHPOBAThH
IIOJY4EHHBIN pe3yJIbTaT;

B XOJIe OOCY)KICHHUS 3371aBaTh BOIPOCHI TI0 CYIIECTBY OOCYKIaeMO#l TeMBbI, TPOOIEeMBbI,
penraeMo¥ 3a/a4u, BEICKA3bIBATh WJICH, HAIICJICHHBIC Ha MMOWCK PEIICHHUS, COITOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSAMU JPYTUX YYaCTHUKOB JUAIIOTA, OOHAPYKUBATH Pa3jinyune
M CXOJICTBO TIO3WIIMHA, B KOPPEKTHOU ¢opMe (GOopMyIHpoBaTh pPa3HOTIIACHUS, CBOU
BO3PAKCHHS,;

MPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJlavd, SKCIIEPUMEHTA, WCCIICIOBAHUS, TPOCKTA,
CaMOCTOSITEIIBHO BBIOMPATh (GopMaT BBICTYIUICHHS C YYETOM 3aJad Mpe3cHTANH W
0COOEHHOCTEN ayJUTOPUH;

MMOHUMATh M UCMOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW M MHAUBHUIYaIbHOU pabOTHI MpH
pelIeHnH y4eOHbIX MaTeMaTHUeCKUX 3a/ay;

MIPUHUMATD I€JIb COBMECTHOM NESATENIbHOCTH, TUIAHUPOBATh OPraHU3AlMI0 COBMECTHOU
paboTHI, pacpenessiTh BUABI PabOT, TOTOBAPUBATHCS, OOCYKIAaTh MPOLIECC U PE3yabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH ;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00CYX ACHHSI, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMBI U IPYTHE), BHIIIOJHATH CBOIO YAaCTh PabOThl U KOOPJIUHUPOBATH CBOU JEHCTBUS
C APYrUMU YJIEHAaMU KOMaHJbl, OLIEHUBATh KaueCTBO CBOErO BKJIaJga B OOLIUI MPOIYKT

[0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aWMOICHCTBUS.

PerysiTuBHbIEe YHHBepcaJbHble YUeOHbIe el CTBUSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AITOPUTM pelIeHus 3aJadd (WIM €ro 4acTh),
BBIOMpATh CIOCOO pelIeHuss ¢ y4ETOM HMEIOIIUXCA PEeCcypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C Y4&TOM

HOBOH MH(}OpPMAIHH.

CaMOKOHTPO.TIb, IMOLMOHAJbHBIN HHTEJJIEKT:

BJIaJICTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA HIpouecCa U PE3yjibTaTa PCIICHUA

MaTeMaTHUYEeCKOMH 3aaa4u,
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® [PEIBUJAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTHh IIPHM PCLICHHM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OILICHMBATb COOTBETCTBHME PE3YJbTATA JCATEIBHOCTU IOCTABICHHON LEIHA U YCIOBUSM,
OOBSICHATH MMPUYUHBI JJOCTIKEHUS WIIM HEJOCTIKECHUS 11T, HAaXOAUTh OIINOKY, 1aBaTh

OIICHKY IPUOOPETEHHOMY OTIBITY.

NPEIMETHBIE PE3YJIbTATHI

K xoHmy oOydyenuss B 7 kJacce OOydJarONIUiCs TMOJYYUT CIEAYIONIUE TPEAMETHBIC
pe3ynbTaThI:

Pacro3naBate u3ydeHHBIE TeOMETpHUYECKHE (UTYPBI, OMNPENCNIiITh HX B3aUMHOE
pacroyio’KeHne, M300pakaTh TeOMETpUYEeCKHe (UTYPHI, BBITIONHATH UYEPTEHKH IO YCIOBHIO
3amaun. M3MepsTh JHMHEWHBIC W YIJIOBBIE BEIMYMHBI. PemaTth 3aaun Ha BBIYUCICHUE JJIMH
OTPE3KOB U BEJIUYHH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJWYWH MPEIMETOB B PEATLHOMN KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyaTh pazMepsl STUX 0OBEKTOB MO MOPSIAKY BETUINHBL.

CTpouTh 4epTEkKHU K TECOMETPUUECKUM 3a7a9aM.

[Tonp30BaThCcsi TpHU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, WCIIOIb30BaTh MPU3HAKA U
CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIPHUKOB MTPU PEIICHUH 3a/1a4.

[IpoBOANTH TOTUYECKHE PACCYKIEHUS C UCIIOIH30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaThcsl TMpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHHUKOB, CBOMCTBOM
MEIIMaHbl, TMPOBEAEHHOW K THUINOTEHY3¢ NPAMOYrOJIBHOTO TPEYroJIbHUKA, B PEIICHUU
r€OMETPUUYECKHX 3a]1aY.

Onpenenars MapauieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE O0Opa3yeT ¢ HUMH
cexymas. Onpeaensars NapajuIebHOCTh NPSIMBIX C MMOMOILBK) PABEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOU MPSAMOM 10 TOUEK APYrod MpsMOM.

Pemats 3a1aun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIYUCICHUS U HAXOJUTh YUCIOBbIe M OyKBEHHBIE 3HAYEHHUS YIJIOB B
FEOMETPUUECKHX  3aJayax C  HUCIOJb30BAHMEM CYMMBI  VIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YITIOB, OOpa3oBaHHBIX MpU MEPECeUCHUH MABYX MapalieIbHBIX
NpsIMBIX CeKyllel. Pemats npakTuueckue 3aJjaul Ha Hax0KJIEHHUE YIiloB.

Brnagets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEeAeNsiTh OMCCEKTPUCY yriia

n Cepe,Z[I/IHHHﬁ NEPHUCHAUKYIIAP K OTPE3KY KaK rCOMCTPUICCKUC MECTA TOYCK.
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@opMyIHpOBaTH ONPEICIICHUS] OKPYKHOCTH U Kpyra, XOpJlbl U JAMAMETPa OKPYKHOCTH,
M0JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOKWCTBA IIPU PELLICHUU 33]1a4.

Bnaners MoHSATHEM ONMHCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaxXOJHUTh €€
ueHTp. Ilonp3oBarecs akTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYrOJbHUKA NEPECEKAIOTCS B
OJIHOW TOYKE, WU O TOM, UYTO CEPEIWHHBIC MEPHEHIAUKYISAPbl K CTOpPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJJTHOM TOUKE.

Biagete noHATMEM KacaTeIbHOM K  OKPY)KHOCTH, IIOJIB30BaTbCA TEOPEMOH O
MEePIEHNKYIISIPHOCTH KacaTeJIbHOU U pajryca, MPOBEAEHHOTO K TOUKE KacaHMUs.

[Tonp30BaThCcsi MPOCTEHIIUMU  TE€OMETPUUECKMMH  HEPABEHCTBAMM, IOHHMMATh HX
MIPAKTUYECKUI CMBICIL.

[TpoBOANTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOCHUSI C TIOMOIIIBIO ITUPKYIIS U TUHEHKH.

K xoHmy oOydenuss B 8 kiiacce oOydJaromiuiicss MOJYyYUT CIEAYIONIHE MPEAMETHBIC
pe3ynbTaThl:

Pacmo3naBate OCHOBHBIE BHBI UYETHIPEXYTOJHHUKOB, MX DJIEMEHTHI, IMOJB30BATHCA HX
CBOMCTBAMM TNPHU PEIICHUHA TEOMETPUUECKHX 3a]1ad.

[IpuMeHSTh CBOWCTBA TOYKM TIEPECEUYCHHS MEAMAaH TPEYyrojabHWKa (IIEHTpa Macc) B
peunieHun 3aay.

Bragets nmoHATHEM CpeHEN JMHUM TPEYroJdbHUKA U Tpaneluuy, IPUMEHITh UX CBOWCTBA
MpU pelIeHUuU TreoMeTpuueckux 3amad. Ilomp3oBatbest Teopemoirn daneca u Teopemoil o
MIPONOPLIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX VISl pEIIECHUS MPAKTUYECKUX 3aa4.

[IpumeHsTh NpU3HaKK MOI00US TPEYTOJIBHUKOB B PEICHUH I€OMETPUUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoit Iludaropa st pemieHus reoMETpPUYECKUX U MPAKTUYECKUX
3ama4. CTpouTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/1a4ax, CaMOCTOSTEIbHO JENIaTh
YEepTE)K U HAXOJIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnagete nmOHATHSAMM CHHYyCAa, KOCMHYCa M TaHI'€HCAa OCTPOrO Yrja MpSAMOYTOJbHOTO
TpeyronbHuka. [101630BaThbCs STUMH OHATUSIMU 11 PELLICHUS] IPAKTUYECKUX 3a/a4.

Boruncnate  (pa3nuuHbIMH - crioco0amMH) — IUIOMIAAb  TPEYroJibHMKAa M IUIOIIAIU
MHOTOYTOJIbHBIX  (Guryp (moam3ysiach, TIe HEOOX0AUMO, KalbKylasTopoMm). [IpumeHsTH
MOJYy4YeHHbIE YMEHMS B IPAKTUUECKHX 3a]a4ax.

Brnagets MOHATHSMH BIHMCAHHOTO W ILEHTPAJIBHOTO YIJa, MCHOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yIJIaX, yriiax MeXay XOopJaMu (CEeKYIIMMH) U yIiie MEeXIy KacaTeIbHOW M XOpJou
MIPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Bragets moHATHEM ONMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHATh CBOMCTBA OMHCAHHOTO

YEeTBIPEXYTOJIbHUKA [IPU PELIEHUH 3a/1a4.
10
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[IpuMeHsATH MONy4YeHHBIC 3HAHMS Ha NMPAKTUKE — CTPOUTH MATEMaTHUECKUE MOJEIU UL
3aJa4u peaJbHON KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM TI0J00HS
Y TPUTOHOMETPUH (MOJIB3YACH, TZIe HEOOXO0MMO, KaJIbKYISATOPOM).

K koniy oOydenuss B 9 kJjacce 0O0y4arouuics TMOJYYUT CIEIYIOUIUE MPEIMETHBIC
pe3yJabTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAWTh C WX MOMOIIBIO
pa3auyYHbIE  3JIEMEHTHl  IPSMOYTOJIBHOIO  TPEYroJbHUKA  («pelIeHUuEe  MPSMOYTOJIbHBIX
TPEeYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYJISTOpA) AJIUHBI U YIJIbl JUISI HETAOIMYHBIX
3HA4YCHMI.

[Tome30BaThbes (hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM
IUTSl HAXOXKICHUSI COOTHOIICHUH MEX Ty TPUTOHOMETPHUYECKUMH BEIIMIHMHAMH.

Hcnonb3oBaTh T€OpEeMbl CHHYCOB M KOCHHYCOB JUIsl HAXOXKJCHHS Pa3IMYHBIX SJIEMEHTOB
TPEYTrOJIbHUKA («pPEIICHHEe TPEYroJIbHUKOBY»), TMPUMEHSTh WX MPH PEUICHHH TEOMETPHUYECKHX
3ajad.

Brnagers nmoHsTHAME MTpeoOpa3oBaHUs 000U, COOTBETCTBEHHBIX AJIEMEHTOB MOJA0OHBIX
¢uryp. [lomp30BaThcs CBOMCTBAMH TOJ0OHS MPOU3BOIBHBIX (UTYP, YMETh BBIYHACISTH JUTHHBI U
HaXOJUTh YIJbl y MOAOOHBIX Guryp. IIpumensTs cBoiicTBa MoJ00Ms B MPAKTUUECKUX 3a7adax.
YMeTh NpUBOAUTE IPUMEPHI TOTOOHBIX (UTYP B OKPY)KAIOLIEM MHUPE.

Ilonp30BaThcs TEOpEMaMU O MPOM3BEACHUU OTPE3KOB XOPJH, O HMPOU3BEAECHUH OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[lonp30BaThcs BEKTOpaMM, IIOHUMAaTh HUX TE€OMETPUYECKMH U (U3MUECKUH CMBICI,
IPUMEHATh UX B PELICHUMM T€OMETPUYECKMX U (¢u3uueckux 3anad. IIpumeHsaTs ckaispHoe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAXOXKAECHUS JJIMH U yTJIOB.

[lonp30BaTbcs METOJOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B pELIeHHH
reOMETPUYECKUX U MIPAKTUYECKUX 3aau.

Bnaners moHATHAMU NPaBUWIIBHOTO MHOTOYI'OJIbHHMKA, JIMHBI OKPY)KHOCTH, JJIMHBI YT
OKPYXHOCTM M paJMaHHOW Mephl Yrja, yMeTb BBIYMCIATH IUIOLIA[b Kpyra U €ro 4vacreil.
[IpuMeHATh MOJIydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LEHTPBI) CUMMETpUM (GUTyp, MPUMEHATh IBMKEHHS IJIOCKOCTH B
MPOCTEHIINX CIydasiX.

[TpuMeHsTh MOJTydeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTHh MaTeMAaTHYEeCKUEe MOJIENH JUIs 3a1a4
peanbHON )KU3HU U IPOBOAUTH COOTBETCTBYIOLINE BHIUHUCIICHUS C TPUMEHEHHEM NOJJ00US U

TPUTOHOMETPUYECKUX (PYHKIHMI (MOJIB3YACh, TIe HE00X0AUMO, KaJIbKYIATOPOM).

11
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (POBbIE)

Ne i/ KonTtpoibHbie
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE PeCYpPChI
padoThI
[IpocTeiimue reomeTpuueckue GUTrypsl 1
P P rryp bu6mmoreka [JOK
1 UX CBOMCTBA. MI3Mepenne reoMeTpuaecKkux 14
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [JOK
2 TpeyroabHUKH 22 1
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE IPsIMBIEC, CyMMa YIJIOB ” . bubnuoreka [JOK
TPEyroJibHUKA https://m.edsoo.ru/7t415e2e
A OkpyxHOCTb U Kpyr. ['eomeTpuyeckue ” . bubnuorexa [JOK
MOCTPOCHUS https://m.edsoo.ru/7t415e2e
bubmuoreka [JOK
5 [ToBTOpEHUE, 0000IICHNE 3HAHUIA 4 1
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4

12
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8 KVIACC

KoauuyecTBo yacos JuexkTponHble (u¢poBbIE)
Nenn/m | HaumeHoBaHuHe pa3iesioB M TeM
Bcero KOHTpoJu,H],]e 05pa3OBaTeJH)HI)Ie pecypcChbl
NMPOrpaMmblI
padoTsI
bubmmoreka [IOK
1 YeTpIpEXyroIbHUKA 12 1
https://m.edsoo.ru/7f417e18
Teopema ®aneca u reopema o
bu6mmoreka [{OK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0JI00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
IImomans. Haxoxnenue miomniaaei
bu6mmoreka [JOK
3 TPEYroJIbHUKOB M MHOTOYTOJILHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tmomaaun moaoGHBIX GhuUTyp
A Teopema [Tudaropa u Hauana 10 . bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY)KHOCTH. BriricaHHbie 1
s OTIMCAHHBIE YETHIPEXYTOJIbHUKH. i . bubnunoreka [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKPYXHOCTEH
bu6mmoreka [JOK
6 [ToBTOpeHnue, 0600IIeHNE 3HAHUIA 4 1
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 6
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9 KJIACC

KoauuyecTBo yacos JuexkTponHbie (¢ poBbIE)
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM
Bcero KOHTpoJu,H],]e OﬁpaSOBaTeJH)HI)Ie pecypcChbl
NMPOrpaMmblI
padoTsI
. Tpuronometpus. Teopembl KOCUHYCOB U 6 . bubnuorexa [JOK
CHUHYCOB. Pelienne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pazoBanue nogoOus. Merpuueckue 10 : bubnuorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7t41al2c
bubmmoreka [{OK
3 Bekrtopsr 12 1
https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
4 JlexapToBbI KOOPAMHATHI HA IIIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
bu6mmoreka [JOK
5 OKPY>XKHOCTH U TUIOIIAb Kpyra. 8
https://m.edsoo.ru/7t41al2c
Brruucnenune nimoniaaeit
bubmuoreka [JOK
6 JIBHKEeHUS IIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
. [ToBTOpEeHME, 0000IICHUE, . 5 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 63 6

[TPOTPAMME
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